Reduced locomotor responses to cocaine in ghrelin-deficient mice.
Ghrelin, an orexigenic hormone produced by the stomach, increases food intake and enhances the locomotor and rewarding effects of cocaine. Consistent with these behavioral effects, ghrelin increases dopamine cell activity in the mesolimbic system resulting in elevated levels of dopamine release and turnover in target regions such as the ventral striatum. In the current study, we examined the psychostimulant effects of acute and daily cocaine in mice with targeted deletion of the ghrelin gene (ghrelin knockout; KO) and that of their wild-type (WT) littermates. We hypothesized that ghrelin-KO mice would be hyporesponsive to the effects of cocaine as reflected in attenuated locomotor activity following both acute and chronic injections, and that this would be correlated with striatal dopamine and dopamine metabolite concentrations. Results show that the locomotor stimulating effect of cocaine (10 mg/kg) was decreased in ghrelin-KO mice as compared with their WT littermates. In addition, repeated daily injection of cocaine resulted in gradual increases in locomotor activity in WT mice, an effect that was attenuated in ghrelin-KO mice. These behavioral effects were correlated with changes in dopamine utilization in the striatum of WT mice that were not seen in ghrelin-KO mice unless these were pretreated with ghrelin. These data suggest that ghrelin is important for normal function of the mesolimbic dopaminergic system, potentially modulating both dopamine release and reuptake.